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Abstract Introduction

Diboson production provides a sensitive test of the Standard Model. We present an analysis of  The associated production of a vector boson and a photon is an ideal test of the Standard
events with associated production of Z bosons and photons, using 127.8pb™ of Run Il data, taken Model. Any deviation from the Standard Model prediction could indicate new physics, e.g.
by CDF at the Tevatron. Both the electron and muon channels of the Z boson are analysed. The compositeness of vector bosons. Several measurements were performed by the LEP
data are compared to Standard Model expectation. In addition, the cross-section in both collaborations, the DO experiment and the Run | CDF collaboration

channels is presented and the sensitivity to anomalous couplings of the Z boson is discussed.
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The Standard Model Feynman diagrams for Zy production are shown in Many subdetectors are used for particle ;
figures 1A and 1B. identification in this analysis (Figure 2).
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« Diagrams 1C and 1D represent direct Z+y production, which is . cosmic rejection.

forbidden in the Standard Model, since it does not allow direct coupling Figure 2: The CDF detector
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scales, before the additional systems, central calorimeters, drift and silicon

photon requirement. tracking systems. Figure 3: An event display of the highest photon E_ event
Results - _ _ R
The number of expected and observed events for 127.8pb” are shownin I OF £y production in the kinematic range AR>0.7 and E>7GeV, the cross-section is:
table 1. The errors shown are the experimental systematic uncertainties oc'BR =5.8 £+ 1.0(stat) £ 0.4 (sys) £ 0.4 (lum),
(sys), the uncertainty due to the 6% luminosity error (lum) and the compared to a theoretical cross-section of 5.3 + 0.4 (th).

theoretical uncertainty on the cross-section (th) of 7%. The major source

of background is the misidentification of a hadronic jet as a photon. Number of Events with E,»>7GeV Number of Events with E_'>25GeV

. . | | , | Z+y MC 40.5 +2.3(sys) +2.4(lum) +2.8(th) 5.0 +0.3(sys) +0.3(lum) +0.4(th)
Figures 5 to 9 show various kinematic properties of the candidate | 25 +0.8(sys) 04 +0.1(sys)

events. Figure 9 shows the kinematic difference between Zy events Z+jet fakes i o
from initial radiation (Figure 1A) and from radiative Bremsstrahlung Fake Z+y 0.2 +0.3/-0.2(sys)

decay (Figure 1B). In the case of the former, only the leptons contribute Total SM + BG 43.2 +2.3(sys) +2.4(lum) £2.8(th) 5.1 10.3(sys) 0.3(lum) £0.4(th)
to thg mass of the Z boson, were as in the latter, all three objects Data 47 5

contribute.

Table 1: The number of expected and observed Zy events for 127.8pb-
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Conclusions

The number of observed events, the cross-section measurement and the kinematic distributions of the 47 candidate events show excellent agreement with the Standard Model.
(Another related signal that is sensitive to diboson couplings is the measurement of W+y production. Detalls can be found in the poster by Naho Tanimoto, Okayama University.)
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